Cortical encoding of aperiodic and periodic speech sounds: evidence for distinct neural populations.
Most speech sounds are periodic due to the vibration of the vocal folds. Non-invasive studies of the human brain have revealed a periodicity-sensitive population in the auditory cortex which might contribute to the encoding of speech periodicity. Since the periodicity of natural speech varies from (almost) periodic to aperiodic, one may argue that speech aperiodicity could similarly be represented by a dedicated neuron population. In the current magnetoencephalography study, cortical sensitivity to periodicity was probed with natural periodic vowels and their aperiodic counterparts in a stimulus-specific adaptation paradigm. The effects of intervening adaptor stimuli on the N1m elicited by the probe stimuli (the actual effective stimuli) were studied under interstimulus intervals (ISIs) of 800 and 200 ms. The results indicated a periodicity-dependent release from adaptation which was observed for aperiodic probes alternating with periodic adaptors under both ISIs. Such release from adaptation can be attributed to the activation of a distinct neural population responsive to aperiodic (probe) but not to periodic (adaptor) stimuli. Thus, the current results suggest that the aperiodicity of speech sounds may be represented not only by decreased activation of the periodicity-sensitive population but, additionally, by the activation of a distinct cortical population responsive to speech aperiodicity.